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File: USPT 



Nov 21, 2000 



US- PAT-NO: 6150921 

DOCUMENT- IDENTIFIER : US 6150921 A 
TITLE: Article tracking system 
DATE-ISSUED: November 21, 2000 



INVENTOR- INFORMATION: 
NAME 

Werb; Jay 
Lanzl; Colin 
McKinney; Kenelm 



CITY 
Newton 
Nashua 
Melrose 



STATE 
MA 
NH 
MA 



ZIP CODE 



COUNTRY 



ASSIGNEE -INFORMATION : 
NAME 

Pinpoint Corporation 



CITY 

Billerica 



STATE ZIP CODE 
MA 



COUNTRY 



TYPE CODE 
02 



APPL-NO: 08/ 953755 [PALM] 
DATE FILED: October 17, 1997 

PARENT-CASE: 

REFERENCES TO RELATED APPLICATIONS This application claims priority from a 
provisional application Ser. No. 60/028,658, filed Oct. 17, 1996, a provisional 
application Ser. No. 60/044,321, filed Apr. 24, 1997, and a provisional application 
Ser. No. 60/044,245, filed Apr. 24, 1997. 

INT-CL: [07] H04 Q 5/22 

US-CL-ISSUED: 340/10.1; 340/825.34, 340/825.49, 340/573.1, 340/573.4, 342/42, 
342/44 

US-CL-CURRENT: 340/ 10.1 ; 340/5. 8, 340 / 573.1 , 340 / 573.4 , 340 / 825.49 , 342/42, 342/44 

FIELD-OF-SEARCH: 340/825.54, 340/825.34, 340/825.49, 340/573.1, 340/573.4, 
340/10.1, 342/42, 342/44 

PRIOR-ART-DISCLOSED : 

U.S. PATENT DOCUMENTS 



^jSwrcti S^ectoil ™| f Search Alt £\ a&a£f)| 



PAT-NO ISSUE-DATE PATENTEE-NAME US-CL 

□ 31375 February 1861 Dodsworth 
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n 


3098971 


July 1963 


Richardson 


□ 


3273146 


September 1966 


Hurwitz, Jr. 


n 


3289114 


November 1966 


Rowen 


□ 


3478344 


November 1969 


Schwitzgebel et al. 


n 


3706094 


December 1972 


Cole et al. 


n 


3707711 


December 1972 


Cole et al. 


n 


3740742 


June 1973 


Thompson et al . 


□ 


3805264 


April 1974 


Lester 


□ 


3914762 


October 1975 


Klensch 


n 


3944928 


March 1976 


Augenblick et al . 


□ 


3964024 


June 197 6 


Hutton et al. 


□ 


3973200 


August 1976 


Akerberg 


□ 


4019181 


April 1977 


Olsson et al. 


□ 


4075632 


February 1978 


Baldwin et al . 


n 


4114151 


September 1978 


Denne et al . 


□ 


4314373 


February 1982 


Sellers 


n 


4347501 


August 1982 


Akerberg 


□ 


4364043 


December 1982 


Cole et al. 


□ 


4399437 


August 1983 


Falck et al . 


□ 


4459474 


July 1984 


Walton 


□ 


4471345 


September 1984 


Barrett, Jr. 


n 


4481428 


November 1984 


Chariot, Jr . 


□ 


4494119 


January 1985 


Wimbush 


n 


4495496 


January 1985 


Miller, III 


□ 


4549169 


October 1985 


Moura et al . 


□ 


4549264 


October 1985 


Carroll et al . 


□ 


4598275 


July 1986 


Ross et al. 


□ 


4605929 


August 1986 


Skeie 


□ 


4613864 


September 1986 


Hof gen 


□ 


4625207 


November 1986 


Skeie 


□ 


4636950 


January 1987 


Caswell et al . 


□ 


4651156 


March 1987 


Martinez 


D 


4656463 


April 1987 


Anders et al . 


□ 


4658357 


April 1987 


Carroll et al . 


□ 


4691202 


September 1987 


Denne 


□ 


4703327 


October 1987 


Rossetti et al. 


□ 


4724427 


February 1988 


Carroll 




4725841 


February 1988 


Nysen et al. 
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n 








□ 


4746830 


May 1988 


Holland 


□ 


4757315 


July 1988 


Lichtenberg et al . 


□ 


4777478 


October 1988 


Hirsch et al. 


□ 


4786907 


November 1988 


Koelle 


□ 


4799062 


January 1989 


Sanderford, Jr. et al 


n 


4814751 


March 1989 


Hawkins et al. 


□ 


4818855 


April 1989 


Mongeon et al . 


n 


4818998 


April 1989 


Apsell et al. 


□ 


4819267 


April 1989 


Cargile et al . 


□ 


4862176 


August 1989 


Voles 


n 


4888473 


December 1989 


Rossi et al. 


n 


4888692 


December 1989 


Gupta et al . 


□ 


4897661 


January 1990 


Hiraiwa 


□ 


4918423 


April 1990 


Fukuyama et al . 


D 


4918425 


April 1990 


Greenberg et al . 


□ 


4918493 


April 1990 


Geissberger et al . 


□ 


4924211 


May 1990 


Davies 


n 


4952913 


August 1990 


Pauley et al . 


□ 


5025492 


June 1991 


Viereck 


□ 


5053774 


October 1991 


Schuermann et al . 


□ 


5062151 


October 1991 


Shipley 


n 


5073781 


December 1991 


Stickelbrocks 


□ 


5095240 


March 1992 


Nysen et al . 


n 


5099227 


March 1992 


Geiszler et al. 


□ 


5119104 


June 1992 


Heller 


□ 


5126746 


June 1992 


Gritton 


n 


5144313 


September 1992 


Kirknes 


n 


5163004 


November 1992 


Rentz 


□ 


5164985 


November 1992 


Nysen et al. 


□ 


5194860 


March 1993 


Jones et al . 


n 


5208756 


May 1993 


Song 


□ 


5216612 


June 1993 


Cornett et al . 


□ 


5218344 


June 1993 


Ricketts 


□ 


5221831 


June 1993 


Geiszler 


□ 


5222099 


June 1993 


Hori et al . 


□ 


5224034 


June 1993 


Katz et al. 




5249120 


September 1993 


Foley 
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n 








□. 


5252979 


October 1993 


Nysen 


□ 


5262784 


November 1993 


Drobnicki et al . 


□ 


5276496 


January 1994 


Heller et al. 


□ 


5287112 


February 1994 


Schuermann 


□ 


5289372 


February 1994 


Guthrie et al . 


□ 


5294931 


March 1994 


Meier . 


D 


5311185 


May 1994 


Hochstein et al . 


□ 


5311438 


May 1994 


Sellers et al . 


n 


5311562 


May 1994 


Palusamy et al . 


□ 


5317309 


May 1994 


Vercellotti et al . 


□ 


532-1605 


June 1994 


Chapman et al . 


□ 


5331545 


July 1994 


Yajima et al. 


□ 


5343387 


August 1994 


Honma et al . 


□ 


5355137 


October 1994 


Schurmann 


□ 


5359250 


October 1994 


Toda 


□ 


5359322 


October 1994 


Murray 


□ 


5365516 


November 1994 


Jandrell 


n 


5369570 


November 1994 


Parad 


□ 


5382784 


January 1995 


Eberhardt 


□ 


5424746 


June 1995 


Schwab et al . 


□ 


5426284 


June 1995 


Doyle 


□ 


5428547 


June 1995 


Ikeda . 


□ 


5430889 


July 1995 


Hulbert et al . 


□ 


5440301 


August 1995 


Evans 


□ 


5448221 


September 1995 


Weller 


□ 


5450492 


September 1995 


Hook et al. 


□ 


5455409 


October 1995 


Smith et al . 


n 


5455851 


October 1995 


Chaco et al . 


□ 


5467268 


November 1995 


Sisley et al . 


□ 


5469170 


November 1995 


Mariani 


□ 


5471404 


November 1995 


Mazer 


□ 


5477225 


December 1995 


Young et al . 


□ 


5499071 


March 1996 


Wakabayashi et al . 


n 


5504936 


April 1996 


Lee 


□ 


5506584 


April 1996 


Boles 


□ 


5506864 


April 1996 


Schilling 




5517194 


May 1996 


Carroll et al . 
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□ 








□ 


5521602 


May 1996 


Carroll et al . 


□ 


5526357 


June 1996 


Jandrell 


□ 


5528232 


June 1996 


Verma et al . 


□ 


5539394 


July 1996 


Cato et al. 


□ 


5539775 


July 1996 


Tuttle et al. 


□ 


5550547 


August 1996 


Chan et al . 


□ 


5552772 


September 1996 


Janky et al . 


□ 


5552790 


September 1996 


Gunnarsson 


□ 


5565858 


October 1996 


Guthrie 


□ 


5581486 


December 1996 


Terada et al. 


□ 


5586057 


December 1996 


Patel 


□ 


5592180 


January 1997 


Yokev et al . 


□ 


5596507 


January 1997 


Jones et al . 


□ 


5602538 


February 1997 


Orthmann et al . 


□ 


5608621 


March 1997 


Caveney et al . 


□ 


5617342 


April 1997 


Elazouni 


□ 


5621411 


April 1997 


Hagl et al . 


□ 


5621412 


April 1997 


Sharpe et al . 


□ 


5623413 


April 1997 


Matheson et al. 


□ 


5630070 


May 1997 


Dietrich et al. 


□ 


5640151 


June 1997 


Reis et al . 


□ 


5663956 


September 1997 


Schilling 


□ 


5678186 


October 1997 


Lee 


□ 


5710566 


January 1998 


Grabow et al . 


□ 


5714932 


February 1998 


Castellon et al 


□ 


5722059 


February 1998 


Campana, Jr. 


□ 


5726630 


March 1998 


Marsh et al. 


□ 


5731785 


March 1998- 


Lemelson et al . 


□ 


5995017 


November 1999 


. Marsh et al . 
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FOREIGN PATENT DOCUMENTS 



FOREIGN- PAT -NO PUBN-DATE COUNTRY US-CL 

0 389 325 Al March 1989 EP 

0 467 036 A2 June 1990 EP 

2 234 140 January 1991 GB 

2 246 891 February 1992 GB 

WO 92/17947 October 1992 WO 
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WO 96/18913 June 1996 WO 

OTHER PUBLICATIONS 

Takeshi Manabe, IEEE Transactions on Atenna and Propagation 40 { 5) : 500-509 (1992). 
Ollivier, RFID-A Practical Solution for Problems You Didn't Even Know You Had!, 
Texas Instruments Ltd., The Institution of Electrical Engineering, London, UK, 
(1996) . 

Williamson et al., IEEE, pp. 186-201 (1993). 
Plessky et al . , IEEE pp. 117-120 (1995). 

Standard Dictionary of Electrical and Electronics Terms, An American National 
Standard, Fourth Edition pp. 663-1040 (1988) . 

Hurst, "Quiktrak: A Unique New AVL System", Proceedings of the Vehicle Navigation 
and Information Systems Conference, Toronto, pp. A60-A62 (1989). 

Internet reference address http://www.tagmaster.se/products/index.htm, TagMaster 
Mark Tag.TM. S1255. 

ART-UNIT: 275 

PRIMARY-EXAMINER: Horabik; Michael 

ASSISTANT-EXAMINER: Dalencourt; Yves 

ATTY- AGENT- FIRM: Hutchins, Wheeler & Dittmar 

ABSTRACT : 

System for tracking mobile ta gs. Cel l controllers with multiple antenna modules 
generate a cVrrxe'r ■soTgifa^lr^wTrrch is received by the tags. Tags shift the frequency 
of the carrier signal, modulate an identification code onto it, and transmit the 
resulting tag signal at randomized intervals. The antennas receive and process the 
response, and determine the presenc e of the tags by proximi ty and triangulation . 
Distance of a tag^Erom ar^^rfge^ hra— r s cal cu^^e?"r?y"niea?u^Sig the round trip signal 
time. The cell controllers send data from the antenna to a host computer. The host 
computer collects the data and resolves them into positional estimates. Data are 
archived in a data warehouse, such as an SQL Server. 

38 Claims, 23 Drawing figures 
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